Localization of p-glycoprotein mRNA in the tissues of Haemonchus contortus adult worms and its relative abundance in drug-selected and susceptible strains.
Membrane transporter P-glycoproteins (Pgps) are present in a number of nematode species, including Haemonchus contortus. Allelic variation in some Pgp genes has been found to be associated with resistance to the anthelmintic ivermectin (IVM), although functional verification of a role for Pgps in IVM resistance has yet to be demonstrated. By in situ hybridization, the distribution of Pgp mRNA was visualized in transverse cryosections of adult H. contortus, using a digoxigenin-labeled cDNA probe encoding the ATP-binding region of an H. contortus Pgp. The probe sequence targeted a conserved ATP-binding region of Pgp-A (97.9% identity). It also shared 49.7-71.1% identity with 11 other Pgp sequences previously identified in H. contortus and may hybridize these sequences to give an overall measure of the total P-glycoprotein mRNA. Staining was predominately localized along the intestinal tract of the worms, with the most intense staining localized in the pharynx and anterior intestine. In the mid- and posterior intestinal regions, staining was restricted to the luminal side of the intestine. Some staining was also associated with the vas deferens and the lateral hypodermal chords anterior to the nerve ring. Using densitometry, the levels of Pgp mRNA in the pharynges of unselected and IVM- and moxidectin (MOX)-selected strains of male and female H. contortus were compared. No differences were detected between the levels of expression of Pgp in the susceptible strain versus the IVM- or MOX-selected strains. Evidence in the literature suggests that not all Pgp homologues are linked to chemical resistance phenotypes. It is thus possible that expression of I of the H. contortus Pgps is altered in IVM-resistant strains but that this phenomenon was undetectable in our experiments.